Abstract. We have measured infrared reflectivity spectra of thin lithium niobate films of nanometer thickness, grown by a pulsed laser deposition technique using KrF-excimer laser (O=248 nm) on the single crystalline substrates (sapphire, MgO, NdGaO3 and SrTiO3). Using the dispersion analysis technique, we have calculated thicknesses and optical constants of the films. The phonon parameters of the substrates and films are obtained.
Electro-optical and optical photorefractive crystal of lithium niobate (LiNbO3) is one of the most widely currently used ferroelectric materials in piezotechnique, quantum opto-and acoustoelectronics. Currently, active development of optical devices is based on the films of lithium niobate. The study of optical properties and obtaining the main parameters of films of lithium niobate deposited on different types of substrates, may be very promising for practical applications, pointing out ways to improve the efficiency of management of physical characteristics of this unique material. Epitaxial films of lithium niobate were grown by pulsed laser deposition on single crystal substrates of sapphire, magnesium oxide, SrTiO3 and NdGaO3, using a KrF (O=248 nm) excimer laser [1, 2] .
The laser beam was focused (3 mm 2 ) on the surface of the target (LiNbO3 single crystal), with a pulse energy of 170 to 220 mJ. Typical growth parameters -pressure of O2 is from 0.5 to 1 mbar and the substrate temperature is from 600°C to 700°C. The distance target-substrate was about 4.5 cm. After synthesis, the samples were rapidly cooled in argon atmosphere to room temperature. Reflectance of the infrared (IR) radiation is widely used to study the vibrational spectra of bulk materials and coatings on them. This non-destructive technique allows to study the phonon spectra and to obtain optical constants and thicknesses of films. Reflection spectra in the IR region (30-7500 cm -1 ) with a resolution of 2 cm -1 were registered on a Fouriertransform spectrometer Bruker IFS66v with the reflectance unit at the angle of incidence of 16 degrees. Grid polarizers on KRS-5 and polyethylene were used in the mid and the far IR regions, respectively. Some spectra are shown in Fig. 1 . The optical constant of the substrates and films were obtained by dispersion analysis of reflection spectra [3, 4] using the SCOUT software (Windows).
The measured IR reflection spectrum was compared with the spectrum calculated using the model of damped harmonic oscillators for the dielectric constant of the film and substrate. H= Hf + 6 fj 2 /(QTOj 2 -Q 2 -iJjQ) . The film thickness and the parameters of the oscillators (the frequency -QTOj, the oscillator strength fj and the damping Jj) were varied to minimize the differences of the spectra. At first, this procedure was applied to spectra of uncoated substrates. The parameters of the substrates were obtained. They are close to the literature data (e.g. [3] ). Then the film spectra were fitted taking into account the reflection from the two interfaces of the film. The film parameters were obtained. Table 1 presents the parameters of the optical phonons of the films and of the NdGaO3 substrate, obtained from the reflection spectra. For comparison, the parameters of a single crystal LiNbO3 from the Ref. [4] are given too. 
